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20.  Abstract 


Pursuant  to  Public  Law  92-367,  Phase  I  Inspection  Reports  are  prepared 
under  guidance  contained  in,  the  recommended  guidelines  for  safety 
inspection  of  dams,  publi^fied  by  the  Office  of  Chief  of  Engineers, 
Washington,  D.  C.  20314. ^The  purpose  of  a  Phase  I  investigation  is 
to  identify  expeditiously  those  dams  which  may  pose  hazards  to  human 
life  or  property.  The  assessment  of  the  general  conditions  of  the  dam 
is  based  upon  available  data  and  visual  inspections.  Detailed 
investigation  and  analyses  involving  topographic  mapping,  subsurface 
investigations,  testing,  and  detailed  computational  evaluations  are 
beyond  the  scope  of  a  Phase  I  investigation;  however,  the 
investigation  is  intended  to  identify  any  need  for  such  studies. 


Based  upon  the  field  conditions  at  the  time  of  the  field  inspection 
and  all  available  engineering  data,  the  Phase  I  report  addresses  the 
hydraulic,  hydrologic,  geologic,  geotechnic,  and  structural  aspects  of 
the  dam.  The  engineering  techniques  employed  give  a  reasonably 
accurate  assessment  of  the  conditions  of  the  dam.  It  should  be 
realized  that  certain  engineering  aspects  cannot  be  fully  analyzed 
during  a  Phase  I , inspection .  Assessment  and  remedial  measures  in  the 
report  include  the  requirements  of  additional  indepth  study  when 
necessary. 

Phase  I  reports,  fnclude  project  information  of  the  dam  and 
appurtenances,  all  existing  engineering  data,  operational  procedures, 
hydraulic/hydrologic  data  of  the  watershed,  dam  stability,  visual 
inspection  report  and  an  assessment  including  required  remedial 
measures,  y 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  Investigations .  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  the  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the  reser¬ 
voir  was  lowered  or  drained  prior  to  inspection,  such  action, 
while  improving  the  stability  and  safety  of  the  dam,  removes 
the  normal  load  on  the  structure  and  may  obscure  certain 
conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood"  for  the  region 
( flood  discharges  that  may  be  expected  from  the  most  severe 
combination  of  critical  meteorologic  and  hydrologic  conditions 
that  are  reasonably  possible),  or  fractions  thereof.  Because 
of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
that  a  spillway  will  not  pass  the  design  flood  should  not  be 
interpreted  as  necessarily  posing  a  highly  inadequate  condi¬ 
tion.  The  design  flood  provides  a  measure  of  relative 
spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition, 
and  the  downstream  damage  potential. 
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NAME  OF  DAM:  SOUTH  RIVER  No.  6 


PHASE  1  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam:  South  River  No.  6 
State:  Virginia 
C  ounty :  Augusta 

USGS  7.5  Minute  Quadrangle:  Big  Levels,  VA 

Stream:  Gum  Springs  Branch,  Deep  Pond  Run,  Cold  Spring  Branch 
Date  of  Inspection:  14  November  1979 


BRIEF  ASSESSMENT  OF  DAM 


South  River  No.  6  dam  is  an  earthfill  dam  with  an  embankment 
approximately  910  feet  long  and  56  feet  high,  and  a  175  foot 
wide  vegetated  earth  emergency  spillway.  The  dam,  located 
approximately  2.2  miles  south  of  Greenville,  Virginia,  is 
used  for  flood  control  and  recreation.  The  dam  is  owned  by 
Mr.  David  Willingham.  South  River  No.  6  dam  is  an  "inter¬ 
mediate"  size  -  "high"  hazard  structure  as  defined  by  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams . 
visual  inspection  and  office  analyses  indicate  no  deficiencies 
requiring  emergency  attention. 

Using  the  Corps  of  Engineers  screening  criteria  for  initial 
review  of  spillway  adequacy,  the  Probable  Maximum  Flood 
(PMF)  was  selected  as  the  spillway  design  flood  (SDF).  The 
SDF  was  routed  through  the  reservoir  and  found  to  overtop 
the  dam  by  a  maximum  depth  of  1.3  feet  with  an  average 
critical  velocity  of  5.3  f.p.s.  Total  duration  of  dam 
overtopping  would  be  approximately  3.0  hours.  The  emergency 
spillway  is  capable  of  passing  only  60  percent  of  the  PMF 
and  is  adjudged  as  inadequate,  but  not  seriously  inadequate. 

The  dam  and  appurtenant  structures  were  found  to  be  in 
generally  good  overall  condition.  No  conditions  indicating 
embankment  instability  were  detected  during  the  field  inspec¬ 
tion  and  office  analyses. 

A  warning  system  should  be  installed  to  alert  campers  and 
downstream  residents  of  rising  water  within  the  reservoir. 

The  warning  system  should  be  approved  by  the  state  and  by 
the  local  conservation  district.  An  emergency  action  plan 
should  also  be  developed. 

It  is  recommended  that  the  following  repair  items  be  accom¬ 
plished  as  part  of  an  annual  maintenance  program: 

1)  Fill  t~ie  animal  burrow  below  the  toe  on  the  right 
side  of  the  embankment. 
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2)  Reseed  the  areas  of  sparse  vegetation  on  the 
embankment. 

3)  Install  a  staff  gage  in  the  reservoir  to  monitor 
high  water  levels. 

The  owner  should  contact  the  local  Soil  and  Water  Conservation 
District  about  possible  replacement  or  repair  of  the  emergency 
drawdown  head  gate,  which  is  operable  but  reportedly  difficult 
to  reseal . 


The  owner  should  also  give  serious  consideration  to  relocating 
the  campground  office/store  from  the  emergency  spillway  to 
an  elevation  higher  than  the  dam  crest.  Original  signed,  by 

JAMES  A.,  WALSH 

MICHAEL  BAKER,  JR.,  INC.  SUBMITTED: 


Michael  Baker,  III,  P.E. 
Chairman  of  the  Board  and 
Chief  Executive  Officer 


James  A.  Walsh,  P.E". 
Chief,  Design  Branch 


RECOMMENDED : 


Original  Signed  by: 

Ronald  G..  Vann 

Jack  G.  Starr,  P.E. 
Chief,  Engineering 


Original  signed  by: 

APPROVED :  ’'~s  L-  _ 

Douglas  L.  Haller 
Colonel,  Corps  of  Engineers 
District  Engineer 


Date : 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM:  SOUTH  RIVER  No.  6  ID  #VA  01509 


SECTION  1  -  PROJECT  INFORMATION 


Authority:  Public  Law  92-367,  8  August  1972, 
authorized  the  Secretary  of  the  Army,  through 
the  Corps  of  Engineers,  to  initiate  a  national 
program  of  safety  inspections  of  dams  through¬ 
out  the  United  States .  The  Norfolk  District 
has  been  assigned  the  responsibility  of 
supervising  the  inspection  of  dams  in  the 
Commonwealth  of  Virginia. 

Purpose  of  Inspection:  The  purpose  is  to 
conduct  a  Phase  I  inspection  according  to  the 
Recommended  Guideline  for  Safety  Inspection 
of  Dams .  The  main  responsibility  is  to 
expeditiously  identify  those  dams  which  may 
be  a  potential  hazard  to  human  life  or  property. 

1.2  Description  of  Project 

1.2.1  Description  of  Dam  and  Appurtenances:  South 
River  No.  6  dam,  a  flood  control  dam  designed 
by  the  U.S.  Department  of  Agriculture,  Soil 
Conservation  Service  (SCS),  is  also  known  by 
its  local  name,  Senger's  Mountain  Lake.  The 
earthfill  embankment  is  approximately  56  feet 
high1  and  910  feet  long.  The  embankment  has 
side  slopes  of  2.5H:1V  (Horizontal  to  Vertical) 
and  3H:lV  on  the  downstream  and  upstream  faces 
respectively.  There  is  a  10  feet  wide  berm 
on  the  downstream  face  of  the  embankment  at 
elevation  1616.25  feet  Mean  Sea  Level  (M.S.L.) 
Seepage  control  is  provided  by  an  impervious 
core,  a  cut-off  trench,  and  a  seepage  drain. 

The  seepage  drain  is  located  approximately 
112  feet  from  the  downstream  toe  of  the  dam 
and  consists  of  a  filter  and  a  6  inch  perforated 
bituminous  coated  corrugated  metal  pipe.  The 
drain  system  exits  through  a  single  6  inch 
unperforated  bituminous  coated  corrugated 
metal  pipe,  immediately  to  the  left  of  the 
principal  outlet  pipe,  into  the  stilling 
basin. 


1.1  General 
1.1.1 


Measured  from  invert  of  outlet  pipe  to  crest  of  dam. 
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The  principal  spillway  is  a  fixed  crest 
(elevation  1601.5  feet  M.S.L)  drop  inlet 
structure  consisting  of  a  reinforced  concrete 
riser  approximately  11  feet  high  with  a  24 
inch  diameter  reinforced  concrete  outlet 
pipe.  The  outlet  pipe  is  337  feet  long  and 
is  fitted  with  8  reinforced  concrete  anti¬ 
seep  collars  on  24  foot  centers  as  it  passes 
through  the  embankment.  The  outlet  dis¬ 
charges  into  a  riprap-lined  and  tapered 
12  feet  wide  and  20  feet  long  stilling 
basin.  The  basin  has  side  slopes  of  1:1  and 
a  level  bottom. 

The  emergency  spillway,  a  175  feet  vide 
vegetated  earth  channel,  is  located  outside 
the  left  abutment  of  the  dam.  The  approach 
channel  of  the  emergency  spillway  rises  at  a 
slope  of  3  percent  to  the  control  section  at 
elevation  1635.0  feet  M.S.L.  A  campground 
office/store  is  constructed  in  the  approach 
channel.  Beyond  the  20  foot  long  control 
section  the  discharge  channel  slope  is  3 
percent. 

The  emergency  drawdown  valve,  located  on  the 
principal  spillway  riser,  is  a  24  inch 
circular  head  gate  controlled  by  a  handwheel 
lift  mechanism  located  on  top  of  the  riser 
platform. 

1.2.2  Location:  South  River  No.  6  dam  is  located 
on  Cold  Spring  Branch  approximately  2.2  miles 
southeast  of  Greenville,  Augusta  County, 

Virginia.  A  Location  Plan  is  included  with 
this  report. 

1.2.3  Size  Classification:  The  maximum  height  of 
the  dam  is  53  feet;  the  reservoir  storage 
capacity  at  the  crest  of  the  dam  (elevation 
1642.0  feet  M.S.L.)  is  1263  acre-feet. 

Therefore  the  dam  is  in  the  "intermediate’' 
size  category  as  defined  by  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams . 

1.2.4  Hazard  Classification:  Within  1  mile  downstream 
of  the  dam  are  3  permanent  residential  structures 
and  2  mobile  homes.  The  permanent  structures 
are  constructed  on  relatively  high  ground 

while  the  mobile  homes  are  in  a  low-lying 
area.  Loss  of  life  is  highly  probable  along 
with  economic  losses.  South  River  No.  6  dam 
is  therefore  considered  in  the  "high"  hazard 
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category  as  defined  by  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams .  The  hazard 
classification  used  to  categorize  dams  is  a 
function  of  location  only  and  has  nothing  to 
do  with  its  stability  or  probability  of 
failure. 

1.2.5  Ownership :  The  dam  is  owned  by  Mr.  David 
Willingham,  Senger's  Mountain  Lake,  Greenville, 
Virginia. 

1.2.6  Purpose  of  Dam:  The  dam  is  used  for  flood 
control  and  recreation. 

1.2.7  Design  and  Construction  History:  The  existing 
facility  was  designed  by  the  SCS.  The  dam, 
completed  in  1959,  was  constructed  by  the 
George  Via  Construction  Company. 

1.2.8  Normal  Operational  Procedures:  The  reservoir 
is  normally  operated  at  the  level  of  the 
fixed  crest  riser,  elevation  1601.5  feet 
M.S.L.  No  formal  operating  procedures  are 
followed  for  this  structure.  See  paragraph 

4.1  for  detailed  operating  procedures. 

Pertinent  Data 

1.3.1  Drainage  Area:  The  drainage  area  for  South 
River  No.  6  dam  is  4.1  square  miles. 

1.3.2  Discharge  at  Dam  Site:  Maximum  discharge  at 
the  dam  site  is  unknown.  The  owner  indicated 
that  water  has  never  reached  the  emergency 
spillway  level  since  dam  construction. 

Principal  Spillway: 

Pool  level  at  top  of  dam  ....  86  c.f.s. 

Emergency  Spillway: 

Pool  level  at  top  of  dam  ....  10,786  c.f.s. 

1.3.3  Dam  and  Reservoir  Data:  Pertinent  data  on 
the  dam  and  reservoir  are  shown  in  the 
following  table: 
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TABLE  1.1  DAM  AND  RESERVOIR  DATA 


Item 

Elevation 
feet  M.S.L. 

Area 

acres 

Reservoir 

Capacity 

Acre-  Watershed 
feet(a)  inches 

Length 

feet 

Top  of  dam 

1642.0 

52.0 

1263 

5.8 

2200 

Emergency  spillway  invert 

1635.0 

49.2 

885 

4.1 

2060 

Principal  spillway  crest 

(normal  pool) 

1601.5 

12.3 

30.2 

0.1 

935 

Streambed  at  downstream 

toe  of  dam 

1586.1 

•• 

(a)  Includes  sediment  storage  of  30.2  acre-feet. 
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SECTION  2  -  ENGINEERING  DATA 


.1  Design:  The  geologic  and  design  reports  and  the  as- 
built  plans  were  available  for  use  in  preparing  this 
report.  (Other  information,  such  as  soils  laboratory 
testing  and  slope  stability  analyses,  was  not  available.) 
The  geology  report  was  prepared  by  L.A.  Gorman,  Geologist 
from  the  Richmond,  Virginia  office  of  the  SOS.  Glenn  W. 
Grubb,  Design  and  Construction  Engineer,  from  the  Upper 
Darby,  Pennsylvania  office  of  the  SCS,  prepared  the 
design  report. 

The  original  geologic  investigation  was  conducted 
during  August  of  1957.  Soil  samples  were  taken  from 
twelve  feet  deep  and  later  analyzed.  After  the  results 
were  reviewed,  further  and  deeper  investigations  were 
deemed  necessary  to  collect  additional  samples  for 
triaxial  shear  and  time  compaction2  tests.  The  results 
of  the  lab  tests  were  not  available  for  use  in  the 
preparation  of  this  report.  According  to  the  geology 
report,  the  dam  site  is  covered  by  alluvial  material 
and  no  bedrock  outcrops  in  the  vicinity  of  the  structure. 
The  bedrock  under  the  alluvium  includes  shale,  sand¬ 
stone,  limestone,  and  dolomite  which  can  weather  into 
the  type  of  residual  clay  soil  found  in  the  area. 

Along  the  centerline  of  the  dam  (within  the  valley 
floor  and  through  the  east  and  west  abutment),  10  test 
pits  were  dug  and  4  test  borings  were  cored.  The  soil 
and  rock  profile  indicated  that  the  foundation  appeared 
adequate  to  support  the  dam  structure  and  that  the 
abutments  appeared  sound.  The  east  abutment  material 
was  more  dense  and  harder  than  that  of  the  west  abutment 
and  valley  floor.  Tests  also  indicated  that  some 
leakage  might  occur  along  the  valley  floor,  but  that  it 
would  be  controlled  by  the  drains.  (Conditions  under 
the  proposed  principal  spillway  were  similar  to  those 
of  the  valley  floor,  and  it  was  suggested  that  the 
spillway  be  located  in  the  east  abutment.  It  was  subse¬ 
quently  located  on  the  floodplain.) 

The  geologic  report  indicated  that  adequate  borrow 
material  would  be  available;  however,  the  report  strongly 
suggested  that  no  material  be  removed  from  the  permanent 
pool  area.  (Pertinent  sections  of  the  Geologic  Report 
may  be  found  in  Appendix  V. ) 


Apparently  consolidation. 
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After  review  of  the  geologic  data,  the  design  report 
called  for  the  construction  of  a  compacted  earth  dam 
atop  alluvium  and  alluvial  terrace  material.  The 
proposed  principal  spillway  would  be  a  drop  inlet  type 
with  a  reinforced  24  inch  inside  diameter  concrete  pipe 
and  a  reinforced  concrete  riser  resting  on  silty  clay. 

The  emergency  spillway  was  excavated  into  silty  sand 
and  clay  of  the  left  abutment.  Hydrologic/hydraulic 
design  data  from  this  report  is  discussed  in  paragraph 
5.1. 

2.2  Construction;  As-built  drawings  were  available  for 
review  and  were  subsequently  verified  in  the  field. 
Construction  was  performed  by  the  George  Via  Construction 
Company  and  was  completed  in  1959. 

2 . 3  Evaluation: 

2.3.1  Design:  The  as-built  drawings  and  design 
report  were  available  to  assess  most  aspects 
of  design.  The  hydrologic  and  hydraulic  data 
provided  were  adequate  for  design  review. 

The  assessments  made  in  this  report  are  based 
on  the  design  data  along  with  field  observations 
and  office  analyses.- 

2.3.2  Construction:  No  construction  logs  were 
available  for  review.  The  width  of  the 
emergency  spillway  was  changed  from  150  to 
175  feet  some  time  after  the  original  design 
work  was  performed  and  the  surface  area  of 
the  normal  pool  was  reduced  from  37  acres  to 
12.3  acres.  Other  than  these  changes,  the 
as-built  drawings  do  not  indicate  any  changes 

or  modifications  that  were  made  during  construc¬ 
tion. 
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SECTION  3  -  VISUAL  INSPECTION 


3 . 1  Findings 

3.1.1  General:  The  field  inspection  was  conducted 
on  14  November  1979.  Skies  were  overcast  and 
the  temperature  was  38 °F.  At  the  time  of  the 
inspection,  the  pool  elevation  was  1601.8  feet 
M.S.L.  and  the  tailwater  elevation  was  1586.1 
feet  M.S.L.  Ground  conditions  were  somewhat 
damp  due  to  previous  rain  showers.  The 
embankment  and  appurtenant  structures  were 
found  to  be  in  good  condition.  The  following 
are  brief  summaries  of  deficiencies  found 
during  the  inspection.  A  Field  Sketch  of 
conditions  is  shown  on  Plate  1.  The  complete 
visual  inspection  check  list  is  given  in 
Appendix  III.  The  Headwaters  Soil  and  Water 
Conservation  District  conducts  a  yearly 
inspection  program  for  the  dam  with  the 
assistance  of  the  District  Conservationist, 
and  deficiencies  which  are  found  are  corrected 
in  conjunction  with  this  inspection.  The 
report  on  the  1978  inspection  is  given  in 
Appendix  IV. 

3.1.2  Dam:  The  embankment  was  found  to  be  in  good 
condition  with  no  surface  cracks,  slumps  or 
sloughs,  or  other  indications  of  instability 
either  on  the  embankment  or  at  the  toe.  The 
slopes  are  generally  well  covered  with  grass; 
however,  there  are  areas  of  sparse,  dried  out 
vegetation  stretching  horizontally  across  the 
embankment  below  the  bench.  These  areas 
should  be  reseeded.  Wave  erosion  is  taking 
place  on  the  upstream  face.  There  is  an 
animal  burrow  on  the  right  side  of  the  down¬ 
stream  embankment  near  the  toe. 

3.1.3  Appurtenant  Structures :  The  principal  spillway 
intake  is  a  rectangular  concrete  riser  with 

a  drop  inlet.  The  concrete  on  the  riser  is 
in  good  condition  with  no  visible  signs  of 
cracking  or  spalling.  There  is  no  trash  rack 
on  the  riser,  but  there  was  no  noticeable 
debris  around  the  intake.  The  outlet  structure 
is  a  24  inch  steel-lined  concrete  pipe  protrud¬ 
ing  from  a  concrete  head  wall.  The  structure 
is  in  good  condition.  One  toe  drain  outlet 
is  present  and  located  to  the  left  of  the 
principal  spillway  outlet.  The  toe  drain  was 
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not  flowing  at  the  time  of  the  inspection. 

The  emergency  spillway  is  well  defined  and 
well  vegetated  with  grass.  The  emergency 
spillway  has  a  bottom  width  of  175  feet,  as 
measured  during  the  inspection.  The  camp¬ 
ground's  access  road  and  office/store  building 
are  located  within  the  spillway.  The  construc¬ 
tion  of  the  building  by  the  previous  owner 
was  not  authorized  by  the  SCS  or  the  conserva¬ 
tion  district.  The  SCS  and  the  conservation 
district  have  instructed  the  present  owner 
that  addition  to  or  occupation  of  the  building 
is  strictly  prohibited.  No  other  major 
obstructions  are  present. 

3.1.4  Reservoir  Area:  The  reservoir  functions  as  a 
swimming  and  fishing  area  for  the  campground. 
The  principal  spillway  intake  is  covered  by  a 
platform/dock  structure  complete  with  diving 
board.  Additional  docks  are  present  along 
the  shore.  Sand  cover  along  the  right  shore¬ 
line  creates  an  artificial  beach  for  campers. 
There  are  grassy  and  wooded  gradual  slopes  on 
the  left  and  upstream  shoreline.  The  right 
side  is  wooded  and  more  steeply  sloped. 

Three  streams  (Cold  Spring  Branch,  Deep  Pond 
Run,  Gum  Springs  Branch)  empty  into  the 
reservoir.  The  design  report  estimated  a 
sedimentation  rate  of  0.604  acre-feet  per 
year  for  the  reservoir  area. 

3.1.5  Downstream  Channels;  The  channel  is  fairly 
clear;  however,  the  overbank  areas  are  wooded. 
There  are  three  houses  and  two  mobile  homes 
located  downstream. 

3.2  Evaluation:  In  general,  the  dam  and  appurtenant  struc¬ 
tures  are  in  good  condition.  Seeding  is  recommended 
for  the  brown  and  dormant  vegetation  areas.  The  animal 
burrow  should  be  filled.  The  berm  on  the  upstream  face 
should  be  observed  during  annual  inspections  and  riprap 
should  be  installed  if  erosion  continues. 

The  owner  should  give  serious  consideration  to  relocating 
the  campground  office/store  from  the  emergency  spillway 
to  an  elevation  higher  than  the  dam  crest. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures :  The  reservoir  is  used  for  recreation  and 
flood  control  and  as  such  operation  is  automatic.  The 
normal  pool  is  maintained  at  elevation  1601.5  feet 
M.S.L.  by  means  of  the  fixed  crest  of  the  principal 
spillway  riser.  When  inflow  to  the  reservoir  exceeds 
the  principal  spillway  capacity,  water  will  rise  behind 
the  dam,  creating  a  larger  pool.  During  a  major  storm, 
inflows  may  be  sufficient  to  discharge  waters  over  the 
emergency  spillway  around  the  dam  and  back  into  the 
downstream  channel. 

4.2  Maintenance  of  Dam:  The  Headwaters  Soil  and  Water 
Conservation  District  is  responsible  for  the  mainte¬ 
nance  of  the  dam.  The  annual  maintenance  responsi¬ 
bilities  include  liming,  fertilizing,  and  mowing  the 
embankment  and  spillways;  seeding  and  mulching  bare 
areas;  and  repairing  gullies  that  occur  in  the  dam  and 
spillway  areas. 

4.3  Maintenance  of  Operating  Facilities;  The  Headwaters 

Soil  and  Water  Conservation  District  is  responsible  for 
the  maintenance  of  the  emergency  drawdown  facilities. 
Additionally,  the  owner  assists  the  District  in  the 
normal  maintenance  of  the  structure  as  part  of  his 
operation  of  the  campgrounds. 

The  emergency  drawdown  head  gate  on  the  principal 
spillway  riser  is  operable,  according  to  the  owner. 
However,  the  previous  owner  reportedly  had  difficulty 
resealing  the  gate . 

4.4  Warning  System:  At  the  present  time,  there  is  no 
formal  warning  system  or  evacuation  plan  in  operation. 

4.5  Evaluation:  Maintenance  of  the  dam  is  considered 
adequate.  A  warning  system  should  be  installed  to  warn 
campers  and  downstream  residents  of  rising  waters  in 
the  reservoir.  This  system  should  be  based  upon  the 
rate  of  rise  of  the  flood  pool  and  its  relation  to 
adequate  notification  time  to  campers  and  downstream 
residents.  An  emergency  action  plan  should  also  be 
implemented.  The  emergency  action  plan  should  contain 
instructions  that  the  campground  office/store  is  not  to 
be  used  by  campers  for  shelter  during  periods  of  heavy 
rain.  Both  the  warning  system  and  the  emergency  action 
plan  should  be  approved  by  the  state  and  the  conservation 
district.  The  owner  should  contact  the  SCS  about 
possible  replacement  or  repair  of  the  emergency  drawdown 
head  gate. 
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SECTION  5  -  HYDRAULIC/HYDROLOGIC  DATA 


5.1  Design:  Normal  pool  (elevation  1601.5  feetM.S.L.)  is 
maintained  by  fixed  crest  drop  inlet  structure  with  a 
total  weir  length  of  12.0  feet  and  a  24  inch  reinforced 
concrete  outlet  pipe.  The  weir  crest  was  established 

at  the  elevation  sufficient  to  store  the  50-year  sediment 
accumulation. 

The  crest  (elevation  1635.0  feet  M.S.L.)  of  the  emergency 
spillway  was  established  at  the  elevation  needed  to 
store  the  100-year  flood.  The  elevation  of  the  top  of 
dam  (1642.0  feet  M.S.L.)  was  established  by  use  of  the 
freeboard  hydrograph.  The  freeboard  hydrograph  was 
developed  for  a  class  "C"  structure  and  was  obtained  by 
using  a  6-hour  point  rainfall  of  27.3  inches. 

5.2  Hydrologic  Records:  No  rainfall  or  stream  flow  records 
were  available  at  the  dam  site. 

5.3  Flood  Experience:  No  exact  high  water  marks  were 
available.  The  owner  indicated  that  the  water  level 

has  never  approached  the  crest  of  the  emergency  spillway. 

5.4  Flood  Potential:  The  Probable  Maximum  Flood  (PMF )  and 
the  1/2  Probable  Maximum  Flood  (1/2  PMF)  were  developed 
and  routed  through  the  reservoir  by  use  of  the  HEC-1  DB 
computer  program  (Reference  9,  Appendix  VIII)  and 
appropriate  unit  hydrograph,  precipitation,  and  storage- 
discharge  data.  Clark's  T  and  R  coefficients  for  the 
local  drainage  areas  were  estimated  from  basin  character¬ 
istics.  The  rainfall  applied  to  the  unit  hydrograph 

was  obtained  from  the  National  Oceanic  and  Atmospheric 
Administration's  publication  (Reference  17,  Appendix 
VIII).  Losses  were  estimated  at  an  initial  loss  of 
1.0  inch  and  a  constant  loss  thereafter  of  0.05  inch 
per  hour. 

5.5  Reservoir  Regulation:  Pertinent  dam  and  reservoir 
information  are  shown  in  Table  1.1,  paragraph  1.3.3. 

Regulation  of  flow  from  the  reservoir  is  automatic. 

Normal  flows  are  maintained  by  the  weir  crest  of  the 
principal  spillway  inlet  structure  with  an  elevation  of 

1601.5  feet  M.S.L.  Water  entering  over  the  crest  of 
this  inlet  structure  flows  through  the  dam  in  a  24  inch 
diameter  reinforced  concrete  conduit.  Water  also  flows 
past  the  dam  through  the  ungated,  vegetated,  emergency 
spillway  in  the  event  water  in  the  reservoir  rises 
above  an  elevation  of  1635.0  feet  M.S.L. 
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Discharge  capacity  for  the  principal  and  emergency 
spillways  was  computed  by  hand;  reservoir  area  and 
storage  capacity  were  taken  from  the  SCS  design  report 
and  extrapolated  for  elevations  above  the  top  of  dam. 

The  flood  routings  were  begun  with  the  reservoir  level 
at  normal  pool. 

5.6  Overtopping  Potential:  The  probable  rise  of  the  reservoir 
and  other  pertinent  information  on  reservoir  performance 
are  shown  in  the  following  table: 

TABLE  5.1  RESERVOIR  PERFORMANCE 


Item 

Normal(a) 

Hydrographs 
1/2  PMF  PMF(b) 

Peak  flow,  c.f.s. 

Inflow 

5 

8,935 

17,871 

Outflow 

5 

8,620 

17,798 

Peak  elev.,  ft.  M.S.L. 

1601.8 

1641.05 

1643.3: 

Emergency  spillway  (c) 

(elev.  1635.0  feet  M.S.L.) 

Depth  of  flow,  ft. 

- 

6.0 

8.3 

Average  velocity,  f.p.s. 

- 

11.4 

13.4 

Duration  of  flow,  hrs. 

- 

9.5 

13.8 

Non-overflow  section  (c) 

(elev.  1642.0  feet  M.S.L.) 

Depth  of  flow,  ft. 

- 

- 

1.3 

Average  velocity,  f.p.s. 

- 

- 

5.3 

Total  duration  of  overtopping 

hrs . 

•m 

3.0 

Tailwater  elev.,  ft.  M.S.L. 

1586.1 

(a)  Conditions  at  time  of  inspection. 

(b)  The  PMF  is  an  estimate  of  flood  discharges  that  may  be 
expected  from  the  most  severe  combination  of  critical 
meteorologic  and  hydrologic  conditions  that  are  reasonably 
possible  in  the  region. 

(c)  Depth  and  velocity  estimates  were  based  on  critical  depth 
at  control  section. 

5.7  Reservoir  Emptying  Potential:  A  24  inch  circular  head 

gate  located  on  the  principal  spillway  riser  is  available 
to  dewater  the  reservoir.  The  gate  is  operated  from 
the  top  of  the  riser  platform.  Neglecting  inflow,  the 
reservoir  can  be  drawn  down  from  normal  pool  in  approxi¬ 
mately  1  day.  This  is  equivalent  to  an  approximate 
drawdown  rate  of  8.5  feet  per  day  based  on  the  hydraulic 
height  measured  from  normal  pool  divided  by  the  time  to 
dewater  the  reservoir. 
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5.8  Evaluation:  South  River  No.  6  dam  is  an  "intermediate" 
size  -  "high"  hazard  dam  requiring  evaluation  for  a 
spillway  design  flood  ( SDF )  equal  to  the  PMF .  The  PMF 
was  routed  through  the  reservoir  and  found  to  overtop 
the  dam  by  a  maximum  depth  of  approximately  1.3  feet 
with  an  average  critical  velocity  of  5.3  f.p.s.  Total 
duration  of  overtopping  would  be  approximately  3.0 
hours.  The  spillway  is  capable  of  passing  only  60 
percent  of  the  PMF. 

Conclusions  pertain  to  present  day  conditions  and  the 
effect  of  future  development  on  the  hydrology  has  not 
been  considered. 


NAME  OF  DAM:  SOUTH  RIVER  No.  6 
19 


n 


SECTION  6  -  DAM  STABILITY 


6.1  Foundation  and  Abutments:  A  geology  report  prepared  by 
the  SCS  was  available  for  use  in  preparing  this  report. 
Excerpts  from  the  geology  report  are  given  in  Appendix  V. 
South  River  No.  6  dam  is  located  in  the  Shenandoah 
Valley  region  of  Virginia.  No  bedrock  outcrops  in  the 
vicinity  of  the  dam  site  because  the  area  is  covered  by 
alluvial  material.  The  rocks  which  are  present  under 
the  alluvium  include  the  Waynesboro  formation,  Elbrook 
Dolomite,  and  Conococheague  Limestone.  These  formations 
include  shale,  sandstone,  limestone,  and  dolomite, 
which  can  weather  into  the  type  of  clay  deposits  found 
in  this  vicinity.  According  to  the  as-built  plans 
furnished  by  the  SCS,  the  seepage  drain  consists  of  a  3 
foot  by  4  foot  filter  of  pit-run  sand  and  gravel  running 
tne  length  of  the  embankment.  The  central  section  of 
this  bed  contains  a  perforated,  6  inch  diameter  bituminous 
coated  corrugated  metal  pipe.  Near  the  principal  spillway 
conduit,  this  pipe  connects  with  a  non-perf orated, 

6  inch  corrugated  metal  pipe  which  discharges  into  the 
stilling  basin.  According  to  the  as-built  plans,  the 
dam  is  keyed  into  the  foundation. 

6 . 2  Embankment 

6.2.1  Materials:  It  is  known  that  the  embankment 
materials  came  from  the  vicinity  of  the  dam. 

The  alluvial  terrace  material  in  this  area 
consists  of  weathered  sandstone  cobbles  and 
gravel,  and  low-plastic,  sandy  silts  and 
clays;  as  stated  in  to  the  SCS  geology  report. 
The  as-built  plans  show  that  the  embankment 

is  zoned. 

6.2.2  Stability:  There  are  no  available  stability 
calculations,  the  dam  is  56  feet  high  and  17 
feet  wide,  it  has  a  measured  upstream  slope 
of  3H:1V  and  a  measured  downstream  slope  of 

2 . 5H: IV.  The  dam  exists  at  normal  storage 
pool.  The  reservoir  level  has  never  yet 
approached  the  elevation  of  the  emergency 
spillway.  The  dam  has  a  freeboard  of  approxi¬ 
mately  33.5  feet  from  maximum  control  storage. 
The  dam  is  subjected  to  a  sudden  drawdown 
because  the  approximate  reservoir  drawdown 
rate  of  8.5  feet  per  day  exceeds  the  critical 
rate  of  0.5  foot  per  day  for  earth  dams. 
According  to  the  guidelines  presented  in 
Design  of  Small  Dams ,  U.S.  Department  of  the 
Interior,  Bureau  of  Reclamation,  for  small 
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homogeneous  dams  with  a  stable  foundation, 
subjected  to  a  drawdown,  and  composed  of  low- 
plastic  fines  (CL,  ML);  the  recommended 
slopes  are  3H:1V  upstream  and  2.5H:1V  down¬ 
stream.  The  recommended  width  is  21  feet. 
Based  on  these  guidelines  and  considering  the 
fact  that  there  is  a  10  feet  wide  bench  on 
the  downstream  embankment,  the  width  and 
embankment  slopes  are  considered  to  be  ade¬ 
quate. 

6.2.3  Seismic  Stability:  The  dam  is  located  in 

Seismic  Zone  2.  Therefore,  according  to  the 
Recommended  Guidelines  for  Safety  Inspection 
of  Dams ,  the  dam  is  considered  to  have  no 
hazard  from  earthquakes  provided  static 
stability  conditions  are  satisfactory  and 
conventional  safety  margins  exist. 

6.3  Evaluation:  There  is  insufficient  information  to 

adequately  evaluate  the  stability  of  the  dam.  However, 
the  visual  inspection  revealed  no  apparent  instability. 
Also,  based  on  the  Bureau  of  reclamation  guidelines, 
the  dam's  width  and  slopes  are  adequate.  Based  on 
these  conditions,  the  embankment  is  considered  stable 
for  normal  pool  conditions.  Maximum  control  storage 
conditions  are  unknown. 

Despite  the  inability  of  the  spillway  to  pass  the 
design  flood,  the  depth,  duration,  and  rate  of  over¬ 
topping  flows  are  not  considered  detrimental  to  the 
embankment.  Overtopping  flows  are  shallow,  last  only 
3  hours,  and  the  velocity  is  less  than  6  f.p.s.,  the 
effective  eroding  velocity  for  a  vegetated  earth  embank¬ 
ment. 

Based  on  the  above,  stability  calculations  are  not 
required. 
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SECTION  7  -  ASSESSMENT/REMEDIAL  MEASURES 


7.1  Dam  Assessment:  The  dam  and  appurtenant  structures  are 
generally  in  good  overall  condition.  No  deficiencies 
were  discovered  during  the  field  inspection  and  office 
analysis  which  would  indicate  the  need  for  emergency 
attention. 

Using  the  Corps  of  Engineers'  screening  criteria  for 
initial  review  of  spillway  adequacy,  the  PMF  was  selected 
as  the  SDF  for  the  "intermediate"  size  -  "high"  hazard 
classification  of  South  River  No.  6  dam.  It  has  been 
determined  that  the  dam  would  be  overtopped  by  the  SDF 
to  a  maximum  depth  of  1.3  feet  with  an  average  critical 
velocity  of  5.3  f.p.s.  and  would  remain  above  the  top 
of  dam  for  3.0  hours.  The  spillway  is  capable  of 
passing  only  60  percent  of  the  PMF  and  is  therefore 
adjudged  as  inadequate,  but  not  seriously  inadequate. 

Since  access  to  the  campground  above  the  dam  is  through 
the  emergency  spillway  and  may  be  cut  off  during  a 
major  flood,  a  warning  system  should  be  developed  and 
put  into  operation.  An  emergency  action  plan  should 
also  be  implemented. 

The  other  recommended  remedial  measures  are  not  considered 
urgent  and  therefore  may  be  accomplished  as  part  of  an 
annual  maintenance  and  inspection  program. 

7.2  Recommended  Remedial  Measures:  A  warning  system  should 
be  installed  to  warn  campers  and  downstream  residents 
of  rising  waters  in  the  reservoir.  This  system  should 
be  based  upon  the  rate  of  rise  of  the  flood  pool  and 
its  relation  to  adequate  notification  time  to  campers 
and  downstream  residents.  An  emergency  action  plan 
should  also  be  implemented.  Both  the  warning  system 
and  the  emergency  action  plan  should  be  approved  by  the 
state  and  the  conservation  district. 

It  is  recommended  that  the  following  repair  items  be 
accomplished  as  part  of  an  annual  maintenance  program: 
fill  animal  burrows  and  small  erosion  channels,  reseed 
the  areas  of  sparse  vegetation  on  the  embankment,  and 
install  a  staff  gage  in  the  reservoir.  The  owner 
L-hould  contact  the  local  Soil  and  Water  Conservation 
District  about  possible  replacement  or  repair  of  the 
emergency  drawdown  valve,  which  is  reportedly  operable 
but  difficult  to  reseal. 

The  owner  should  also  give  serious  consideration  to 
relocating  the  campground  office/store  from  the  emergency 
spillway  to  an  elevation  higher  than  the  dam  crest. 
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Location  Plan 

Plate  1:  Field  Sketch 

Plate  2:  Plan  of  Dam 

Plate  3:  Section  Along  Centerline  of  Principal  Spillway 
Plate  4:  Details  of  Seepage  Drain 
Plate  5:  Profiles  and  Soils  Information 

Note :  On  Plate  5,  the  emergency  spillway  width  is  shown  as 

150  feet.  On  Plate  2,  the  emergency  spillway  width 
is  shown  as  175  feet.  During  the  inspection,  the 
width  of  the  emergency  spillway  was  measured  as  175 
feet. 
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CONTENTS 


1:  Principal  Spillway  Riser  with  Lift  Pedestal  for 
Reservoir  Drain 

2:  Outlet  Conduit  and  Stilling  Pool,  Toe  Drain  Outlet 

Located  to  the  Right 

3:  Emergency  Spillway  Approach  Channel  (Background)  and 
Small  Erosion  Berm  Forming  at  Waters  Edge 

4:  Location  of  Office/Store  in  the  Emergency  Spillway 

Approach  Channel 

5:  Exit  Channel  of  Emergency  Spillway  (Background) 

Note  Well  Maintained  Condition  of  Embankment 

6 :  Downstream  Damage  Area 


Photographs  were  taken  on  14  November  1979. 
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SOUTH  RIVER  No.  6  DAM 


PHOTO  3.  Emergency  Spillway  Approach  Channel  (Background)  and 
Small  Erosion  Berm  Forming  at  Waters  Edge 
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APPENDIX  IV 


OPERATION  AND  MAINTENANCE  INSPECTION  REPORT 


OPERATION  AND  MAINTENANCE  INSPECTION 
of 

South  River  Watershed  Structures 


An  inspection  team  of  Jackson  Betts,  Wayne  Hypes,  John  Crist,  Folger  Taylor,  and 
William  E.  Lucas,  Jr.  on  April  5,  1978,  visited  the  following  dams  of  the  South 
River  Watershed  of  the  Potomac  River  Watershed. 

Site  -  Greenville  Correction  Center  -  The  dam  is  in  good  shape  with  good 
vegetative  cover  and  has  been  mowed.  Posts  have  been  set  to  indicate  firing 
stations  in  the  emergency  spillway  and  using  the  spillway  bank  as  a  pellet  stop. 
When  the  firing  training  is  completed  the  posts  should  be  removed.  This  struc¬ 
ture  is  being  used  rather  wisely. 


Site  #4  -  Kiwanis  Lake  -  The  spillway  pipe  and  riser  appear  to  be  in  good  shape. 

All  of  the  dam  has  been  mowed.  The  Ky  31  is  becoming  thin  on  the  front  of  the 
dam  (wet  side)  and  needs  to  be  overseeded  with  Ky  31  and  fertilized.  The  road 
on  '■-he  top  of  the  dam  needs  to  be  graveled  on  the  steeper  parts.  The  back  part 
of  the  dam  (dry  side)  has  some  woody  growth  that  should  be  cut  and  deadened. 

There  is  about  1  Ac.  that  needs  to  be  seeded  to  Ky  31.  The  entire  dam  and  emer¬ 
gency  spillway  area  should  be  limed  and  fertilized. 

Site  #6  -  Sangers  Lake  -  This  structure  is  kept  mowed.  Some  overseeding  of  Ky  31 
would  be  helpful.  Some  Crownvetch  has  been  started  on  it.  The  riser  and  spill¬ 
way  pipe  appear  to  be  in  good  shape.  The  berm  is  showing  effects  of  wave  eros¬ 
ion  and  would  be  improved  by  shaping  with  large  stone. 

Site  #7  -  Wilda  -  This  dam  has  received  much  attention,  such  as  brushogging, 

Fall  spraying  for  knapweed,  Spring  seeding  of  Ky  31,  application  of  10-10-10 
fertilizer,  and  the  owner  will  spot  spray  for  weeds  this  growing  season.  The 
riser  and  pipe  spillway  appear  to  be  in  good  shape,  but  the  slide  gate  control 
rod  and  gate  frame  show  much  rust  when  the  lake  level  is  low. 

Site  #11  -  Canada  Run  -  County  Dump  -  The  woody  growth  was  cut  and  sprayed  last 
year.  This  dam  should  be  mowed  this  year.  The  riser,  pipe  spillway  and  emer¬ 
gency  spillway  appear  to  be  sound. 

Site  #29  -  Happy  Hollow  Lake  -  This  site  has  good  vegetative  cover  and  is  kept 
mowed.  The  riser  and  pipe  spillway  appear  sound.  The  emergency  spillway  is  in 
good  condition  with  good  cover.  The  wooden  trash  rack  is  scheduled  to  be  replaced. 

Site  #25  -  Toms  Branch  -  This  dam  has  very  little  woody  growth  on  it.  The  pipe 
spillway  and  emergency  spillway  are  in  good  condition.  Stone  has  been  applied 
to  the  road  on  the  dam  and  has  improved  the  dam  by  eliminating  the  standing  water 
on  the  top  of  the  dam.  This  dam  should  be  mowed  in  the  next  two  years.  The  road 
banks  above  the  dam  (road  going  to  Shirey  camp)  should  be  seeded  to  cut  down  the 
silt  and  erosion.  , 
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GEOLOGY  REPORT 


i 


SOUTH  RIVER  WATERSHED 
COLD  S PHI >CS,  SI'S  NO. 6 
COLD  SPRINGS,  AUGUSTA  COUNTY,  VIRGINIA 

GEOLOGT  REPORT  HO.  VA-33&-G 
Prepared  bf:  L.  A.  Gorman 
Geologist,  SCS, 

Riciaond,  Virginia  ,. 

.  /  •  / 

t  '  .  ■ 4  '  .*  *  *  ■  ^ 

State  -  Virginia;  County  -  Augusta 
Watershed  -  South  River 

Location  -  Cold  Springs,  2  mile  a  east  of  Greenville,  Virginia  j 

Explored  ty  -  L.  A.  Gorman,  R.  F,  Former,  Norman  Wilson,  and 
French  Wursey 

Equipment  used  -  Sprague  and  Kenwood  fhO  Core  Drill  and  tractor 
mounted  Backhoe 

y  - 

Site  Data  (Approximate) 

Drainage  Area  b.23  sq.  nd.  -  2,707  acres 

Type  of  structure  -  Earthen  Dam;  Purpose  -  Conservation 

Height  of  fill  -  1}6  feet;  Length  -  1,1aOO  feet 

Volume  of  fill  required  -  1U8,000 

Location  of  emergency  spillway  Left  (West)  abutment 

Surface  area  of  normal  pool  -  37  acres 

Site  So.  6,  South  River  Watershed,  iB  located  about  one  mile  east  of 
Cold  Spring  Station  on  Cold  Spring  Branch.  The  headwaters  originate  from 
Cellar  Mountain,  elevHfcion;3*6il5,  flowing  almost  dne  north  to  the  site, 
approximate  elevation  1,590V 


Introduction 

General 


The  original  geologic  investigation  was  made  during  the  week  of 
August  5,  1957  with  the  following  SCS  personnel  participating:  R.  F.  Ponner, 
geologist;  Norman  Wilson,  engineer,  and  French  Hursey,  soil  scientist.  The  . 
pits  were  dug  with  a  Shawnee  backhoe  mounted  on  a  heavy  duty  farm  tractor 
which  dug  to  depths  of  approximately  12  feet. 

After  the  results  of  the  soil  sample  tests  were  received,  it  was 
decided  that  deeper  investigations  were  necessary,  to  collect  additional 
samples  for  tri -axial  shear  and  time  compaction  tests.  The  Cunningham  Core 
Drilling  and  Grouting  Corp.,  Salem,  Virginia,  was  awarded  "the  contract  to  - 
do  the  additional  exploration.  The  drilling  was  done  with  a  Sprague  and 
Henwood  fkO  Core  Rig  during  the  period  of  November  13  -  22,  1957  under  the 
supervision  of  L.  A.  Gorman,  geologist,  SCS,  Richmond,  Virginia. 


The  drilling  was  done  using  a  carbide  tipped  bit  for  the  softer 
materials  and  a  diamond  tipped  core  bit  for  the  more  consolidated  sections 
and  to  core  the  bedrock.  The  hole  size  was  standard  KZ.  Sampling  was 
accomplished  by  means  of  a  push  tube.  Two  length  samples  were  taken, 
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cm  foot  for  the  harder  material  and  two  foot  samples  for  the  softer 
material.  The  samples  were  sealed  with  wax  and  marked  for  later  identi¬ 
fication  at  the  laboratory.  Samples  were  to  be  taken  at  ten  foot  intervals 
but  generally  the  material  was  too  hard  and  therefore  samples  were  taken 
wherever  possible.  A  total  of  five  samples  were  taken  in  the.  four  holes 
drilled. 

GEOLOGY  AND  PHYSIOGRAPHY 

The  area  under  consideration  in  this  report  is  covered  by  alluvial 
material  so  no  bedrock  crops  out  in  the  vicinity  of  the  structure  site. 

The  rocks  which  are  present  under  the  alluvium  are  of  Cambrian  and  Ordiviciaj 
age,  these  include  the  Waynesboro  Formation,  Elbrook  Dolomite  and  the 
Conoeocheague  Limestone  (Fig.j)  These  formations  include  shale,  sandstone, 
limestone  and  dolomite  which  can  weather  into  the  type  of  clay  deposits 
found  in  this  vicinity. 

The  alluvium  present  in  this  valley  1b  typical  of  the  Piedmont  alluvial 
terraces  found  in  the  Shenandoah  Valley.  Cold  Spring  is  a  subseouent  stream 
superimposed  upon  this  terrace  material  of  weathered  sandstone  cobbles  and 
gravel,  sandy  silts  and  clays.  Its  valley  is  over  60  feet  deep  and  1,100 
feet  wide  with  valley  walls  sloping  10  -  25  percent.  The  drainage  pattern 
is  dendritic . 

CENTERLINE  OF  DAK 


Along  the  centerline  of  the  dam  10  test  pits  were  made  with  the  backhoe 
and  U  with  the  core  drill.  Test  pits  were  dug  along  the  centerline  of  the 
dam  as  follows] 

East  abutment  -  test  pit  Nos.  BH-1 

Valley  floor  -  test  pits  Nee  ffl-2,  3,  I;,  5,  and  6 

Vest  abutment  -  test  pits  Nos.  BH-7,  8,  9,  and  10 

The  four  core  drill  holes  were  located  as  follows: 

West  abutment  -  CB-1 
Valley  floor  -  C3-2  and  3 
East  abutment  -  CB-1; 


The  West  abutment  test  hole  C3-1  consisted  of: 

0  -  20'  Yellowish  brown  clayey  gravel  with  quartzite  cobbles 

20  -  21  Silty  cliy  with  gravel  yellowish  brown  (Sample  #15,  20-21') 

21  -  30  Stratified  silty  clsy  (Very  light  weight)  Chocolate  brown 
30-10  Stratified  silty  clay  yellow  brown,  vertical  bedding 

(May  be  decomposed  shale.) 

UO  -  50  Yellow  brown  silty  day-not  as  veil  stratified  as  above, some 
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The  holes  located  in  the  Talley  floor  (CB-2  and  3)  indicated  the 
f allowing : 


0 

-  10* 

10 

-  20 

20 

-  30 

30 

-  Lo 

LO 

-  50 

$0 

-  56 

£8 

-  6i 

6U 

-  78 

Gravel  with  quart  site  cobbles  clay  and  sandy  matrix 
Clayey  gravel  Yellowish  brown  (too  hard  to  sample) 

Gravelly  clay  in  layers  (too  hard  to  sasple) 

Gravelly  clay,  silty,  stratified  (horisontal) 

Stratified  silty  clay  -  hard  (bedding?  vertical) 

Stratified  silty  clay  -  some  sand  (Sample  #17,  50-51.8') 
Hard  silty  Band,  brown 

Stratified  clay  (may  be  decomposed  shale)  Vertical  bedding 
yellow  brown  --Dark  brown  some  black  (Possibly  organic 
material  -  Sample  #18,  6ii-66') 


The  drill  hole  in  the  East  abutment  (CB-L)  showed  the  following 
material: 

0  -  10*  Soil,  Gravel  with  clay  and  sand 
10  -  $0'  Gravelly  cl^r  and  boulders  (too  hard  to  sample) 


The  foundation  appears  sound  although  further  testing  of  the  fine 
material  below  the  gravelly  layer  should  be  done  before  any  final  decisions 
can  be  made.  This  softer  material  is  probably'  decomposed  shale  which  should 
supply  an  adequate  foundation. 


Conclusions : 

1.  The  foundation  appears  adequate  to  support  the  structure. 

2.  The  abutments  appear  sound,  the  material  in  the  west  abutment  is 
very  similar  to  the  material  found  under  the  valley  but  that  under 
the  east  abutment  is  of  a  more  stable  nature  end  no  difficulty 
Bhould  be  anticipated. 

3.  Some  leakage  could  possibly  take  place  along  the  valley  but  this 
could  be  taken  care  of  by  toe  drains. 

SPHIKAIS 

The  conditions  under  the  proposed  principal  spillway  are  the  same  as 
the  valley  floor.  Additional  soil  tests  ere  being  made.  To  prevent  any 
difficulty  it  might  be  advantageous  to  relocate  the  principal  spillway  la 
the  east  abutment  area  where  no  aooreciable  settlement  would  take  place. 
(See  CB-U) 

Hie  emergency  spillway  is  located  on  the  west  abutment  according  to 
3H-200,  201  the  material  can  be  removed  by  nonaal  excavation  methods.  No 
bedrock  was  encountered. 

Vegetal  cover  should  be  adequate  for  erosion  control. 


REFERENCE: 


U.S. DEPARTMENT  OF  AGRICULTURE 

SOIL  COHSERVATION  SERVICE 


CRAVING  NO. 

VA-33&-G 


SHEET  3  QF  G2Q 


DATE  1-16-58  ■ 


GEOLOGY  REPORT 


f 


SOUTH  FIVES  V.7.1E RSHED 
COLD  SPRINGS,  SITE  NO. 6 
COLD  SPRINGS,  AUCtSTA  COUKTT ,  VIRGINIA 


BOR?  a-’  /HE  AS 


Available  borrow  material  can  be  found  anywhere  in  the  vicinity  of  the 
structure.  For  type  of  borrow  material  see  EE  200,201.  The  emergency 
spillway  cut  will  supply  a  large  amount  of  fill  and  the  additional  fill 
material  can  be  found  below  Station  9h  in  both  valley  walls.  It  is  strongly 
suggested  that  no  borrow  material  be  taken  from  the  permanent  pool  area. 

Selection  of  core  material  and  suitable  borrow  material  for  the  fill 
and  drain  will  be  determined  from  the  laboratory  tests. 

CONCLUSIONS: 

Further  testing  is  necessary  before  final  conclusions  can  be  reached. 

1.  Adequate  borrow  material  is  available . 

2.  No  bedrock  was  found  in  test  pits  in  the  emergency  spillway,  so 
normal  methods  of  excavation  should  be  adequate. 

3.  Erosion  control  of  the  emergency  spillway  can  be  achieved  with 
proper  vegetation  and  soil  amendments. 

L.  Due  to  the  fineness  of  the  material  in  the  valley  fill, additional 
soil  testing  will  be  necessary  before  the  adequacy  of  the  founda¬ 
tion  material  can  be  determined. 

5.  No  evidence  of  landslides,  springs,  or  excessive  seepage  was  noted. 

6.  Suggest  locating  the  principal  spillway  in  the  east  abutment  area. 

7.  Strongly  suggest  no  borrow  material  be  removed  from  the  permanent 
pool  area. 

SOIL  SAMPLES 


Disturbed  soil  samples  were  taken  of  each  distinct  horizon  found 
throughout  the  site.  Undisturbed  samples  were  taken  of  the  fine  silty  clay 
material  in  the  valley  fill.  These  samples  were  taken  to  the  Virginia  State 
Highway  Soils  Mechanics  Laboratory,  Charlottesville,  Virginia,  for  testing. 
Push  tube  sajqplee  were  taken  during  the  core  drilling  and  sent  to  the  Soils 
Mechanics  Laboratory  at  Lincoln,  Nebraska  and  the  results  are  pending. 

As  an  aid  to  correlating  the  results  of  the  tests  with  the  location 
of  the  si  11  sample,  the  following  table  can  be  used. 
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DESIGN  REPORT 


SOUTH  RIVER  S-3ft.-JZP.SHZD 
COLD  SPRINGS,  SIZE  £  0.6 
COLD  SPRINGS,  AUGUSTA  CO.,  VIRGINIA 

Site  6,  South  River  Sub  water  shed  is  located  in  the  Shenandcah.  Valley 
about  one  mile  east  of  Cold  Spring  Station  on  Cold  Spring  Branch. 

'  The  geographic  location  of  this  site  may  be  found  on  the  Vesuvius  i 
Quadrangle ,  published  by  the  U  S  Geological  Survey,  cy  scaling  2-T/-0 
inches  right  (longitude  7>°,  07 '  22"  west)  and  5-3/16  inches  up  (latitude 
37°  5^'  28"  north)  from  the  lover  left  hand  comer  cf  the  quadrangle. 

Sheet  3  of  this  report  is  a  transparent  overlay  that  can  be  used  to  locate 
the,  proposed  dam.  By  placing  this  overlay  on  the  appropriate  latitude  »nfl 
longitude  lines  on  the  Vesuvius  Quadrangle,  the  location  of  the  proposed 
dam  may  be  found. 

The  purpose  of  this  detention  reservoir  is  to  reduce  flood  flow  in 
and  around  the  town  of  Waynesboro  and  other  points  along  the  stream.  .  - 

The  dam  has  a  watershed  of  2708  acres.  It  is  to  be  constructed  of, 
compacted  earth  on  alluvial  terrace  material  over  silty  clay.  The  princi¬ 
pal  spillway  will  be  a  drop  inlet  spillway  with  a  reinforced  concrete 
cylinder  pipe,  2^  inches  inside  diameter,  and  a  reinforced  concrete  riser. 

It  is  to  rest  on  silty  clay.  Maximum  settlement  is  predicted  to  be  l.U'. 

The  riser  is  to  be  3.0'x3.0’  Inside  dimensions.  An  emergency  spillway 
will  also  be  provided  which  is  to  be  cut  into  silty  sand  and  clay  an  the 
vest  abutment. 

Tne  elevation  of  the  sediment  pool  i6  based  on  the  assumption  that 
sediment  will  accrue  in  the  reservoir  area  at  the  rate  of  0.6oL  acre-feet 
per  year.  This  assumption  caused  the  level  of  the  sediment  pool  to  be 
6et  at  an  elevation  of  1601.5.  This  elevation  is  the  crest  elevation  of 
the  principal  spillway  riser. 

The  flood  routing  procedure  used  in  the  design  is  described  in 
Engineering  Handbook,  Section  3,  Hydraulics,  U.  S.  Department  of  Agriculture, 
Soil  Conservation  Service. 

The  flood  routing  procedure  was  used  to  determine  the  stages  „ 

shown  in  the  table  below. 
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Factor 

Surface 

Runoff 

Peak 

Elev . 

Storage 

Element  cf 

Which  De¬ 

Area 

in 

Flow  in 

of  Max. 

in 

Structure 

termines 

Stage 

Acres 

Inche  s 

CFS 

Stage 

Ac. -Ft. 

Determined 
by  Maximum 
Stage 

50  year  sedi-  6.3 
ment  deposit 

30.2 

Crest  of 
riser 

10C  year  fre¬ 
quency  storm 

3.96 

2120 

1634 . 2 

820 

Crest  of 

emergency 

spillway 

1  x6  hour 
pt.  rainfall, 
moisture 

1  condition  III 

9.56 

^990 

1635-7 

*'1102 

Design  hi 
water 

A  freeocard  of  2  feet  was  selected.  This  freeboard  was  added  to  the 
distance  from  the  crest  of  the  1x6  hour  point  rainfall  and  moisture 
condition.  III,  to  determine  the  top  of  the  dam,  elevation  1642.0. 

The  reinforced  concrete  design  procedure  was  based  on  Engineering 
Handbook,  Section  6,  Structural  Design,  U.  S.  Department  of  Agriculture, 

Soil  Conservation  Service.  The  data  used  were  for  class  B  concrete  as 
described  in  this  publication. 

The  inflow  hydrographs  for  the  100  year  storm  and  the  1x6  hour  point 
rainfall,  moisture  condition  III,  are  constructed  by  the  method  described  in 
Section  3.21  of  the  Hydrology  Guide. 

A  copy  of  the  Geology  Report  (VA-336-G)  is  attached. 

Copies  of  Sections  5  and  6  of  the  Engineering  Handbook  and  Section 
3.21  of  the  Hydrology  Guide  may  be  obtained  fran  Mr.  Frank  A.  Eaminster, 
State  Conservationist,  USDA,  SCS,  Richmond,  Virginia. 


Concurred: 


Glenn  W.  Grubb 

Design  and  Construction  Engineer 


Vincent  McKeever 
Hydrologist 


Robert  F.  Former 
Geologist 
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